Molecular fingerprinting and autocrine growth regulation of endothelial cells in a murine model of hepatocellular carcinoma.
In a mouse model of hepatocellular carcinogenesis, highly vascularized tumors develop through two distinct morphologic phases of neovascularization. We show that increased vascular caliber occurs first, followed by extensive vessel sprouting in late-stage carcinomas. To define molecular pathways in tumor neovascularization, endothelial cells were directly purified from normal liver and advanced tumors. Gene expression profiling experiments were then designed to identify genes enriched in the vascular compartment. We report that Cathepsin S is the major protease specifically overexpressed during vessel sprouting. We also show that the CC chemokines CCL2 and CCL3 are secreted by neovessels and stimulate proliferation through their cognate receptors in an autocrine fashion. This suggests that chemokine signaling represents the most prominent signaling pathway in tumor-associated endothelial cells and directly regulates vessel remodeling. Furthermore, high angiogenic activity is associated with attenuated lymphocyte extravasation and correlates with expression of the immunomodulatory cytokine interleukin 10. This is the first comprehensive study addressing liver-specific vascular changes in a murine autochthonous tumor model. These novel insights into liver angiogenesis infer an environmental control of neovascularization and have important implications for the design of antiangiogenic therapies.